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Calculate det (A).

(10 points)
2. Apply the Gram-Schmidt algorithm to the following set of vectors:
1 1 1
=% . m= w={7
0 1 0
(5 points)
10 =5 7
3.let 4=|-5 22 -5
7 -5 10

(a) Find an invertible matrix P and a diagonal matrix D such that P'AP=D.
' (5 points)

(b) Applying (a) to find a matrix B such that B*> = 4.
(You will get full credit if you show how to obtain B. It is unnecessary to carry out the
matrix multiplication explicitly.)

(5 points)
4.
(a) By appropriate series expansion, show the following integral can be expanded to a

series:

r (Inx)? =
dx=4 ) (-1D"@2n+1)3
! 1+ x? nZO

(10 points)

(b) Using contour integration to calculate

r (Inx)?

1+ x2
0

dx
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(15 points)

Hint: x — z = e®. Try the contour as shown in the figure below, letting R — .

R-in R+ir

A
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5.
Use Fourier series to find the particular solution of the differential equation with a

2

periodic driving force m ‘; * k= f(), fO)=m-1<r<l.
t

2

(15 points)
6. '
Please calculate the unit tangent, unit normal, and unit binormal vectors of the curve
#(t) = 3cos(t) I + 3 sin(t) j + 4tk. Please calculate the curvature of the curve.

(10 points)
7.
Use power series to find the solutions of the Legendre’s differential equation
(1 —x’ )y' '2xy'+l (l + 1)y =0.

(15 points)
8.

Solve x*y"-3xy'+3y=2x'e".

(10 points)




