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1. Solve the following initial value problems. (16%)
@ y +2xy=0,y=ce™, y(1)=1/e
() y =2y =3y=0,5(0)=2,y (0)=14
(© *'y —dxy +6y=0,5(1)=1,y1)=0
(d) » +4y=16cos2x, y(0)=0, y(0) =0

2. Find the general and particular solution of the following differential equation: (10%)
y +4y +4y =4x? + 6e*

3. (a) Test the exactness of the following differential equation: (10%)
(e —siny)dx +(cos y)dy =0
(b) With the help of the finding from part (a), solve this differential equation.

4. Construct a 2™ order linear non-homogenous ODE such that its homogenous solution are ¢**and
xe™, and its particular solution isx + 1+¢* (10%)

5. Consider the non-homogenous Euler-Cauchy equation (10%)
x*y"=3x%y +6xy —6y=0
(a) Find the homogenous solutions (Hint: the roots of m® ~6m® +11m~6=Oare 1,2, and 3)
(b) Use the method of variation of parameters to find the particular solution.
6. The Fourier series of a function f(x) with period 2L is given by (16%)
a, +§[an cos”L—”;H-b, sin"T”xj
where
1
a =5 [, £lekie
1 nm
a=7 Lf(x)cos-z—dx, n=1,2,

1 .onm
b~=zf"f(x)sm—L~dx, n=1,2

Find the Fourier series of the functions:
@ f)=e' -m<x<n
® /&)= {

0,-7<x<0
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4 25
-1 0 5|, then (answer ‘yes’ or ‘no’) (10%)
2 12

7.0f A=

(A) rank(A)=2.
(B) det(A)=1.

(©) [2 1 2] is in the nullspace of A.

D)Ifb=[0 1 O, then the lincar system Ax = b is consistent.

100
(E) Ais row equivalentto [0 0 0
000

8. Which L is a linear transformation? (5%)
A L(X)=X +m[1 11 1, xer™
B)L(4)=4-4", AeR™

©Llx = x,]’)=x,+«/7x2—x,

ol

(E) None of the above is linear.
9, Given the matrix (13%)

11
A=10 1
01

() Find a matrix S such that S~ 4S = B, where B is a diagonal matrix with eigenvalues of A on the
diagonal.
(b) Calculatee?
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