June 11, 2008
Engineering Mathematics (I)

Final
(Closed Book and Notes: 150 min.)

1. (20 pts) Find the inverse Laplace transform of the following functions in s-space:
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2. (25 pts) Boundary Value Problem (BVP) for cylindrical objects with axisymmetry (i.e., only a function of r) is frequently expressed below:
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where Laplacian
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 in cylindrical coordinate is:
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(1) Express equation (a) in the form of an ordinary differential equation for R(r).

(2) What kind of series solution can we expect? (Explain all the details to reach the answer)

(3) If the boundary value R(0) is finite, what would be the solution of equation (a)?

3. (25 pts)

(1) Solve the following Initial Value Problem (IVP) by Laplace Transformation.
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(2) Find the solution for the integration equation shown below:
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[Hint: Use the Convolution Theorem in Laplace Transformation]

4. (25 pts) Answer properly the following questions

(1) (10 pts) 
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(2)  (15 pts) Find the rank and determinant of the following matrix:
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5. (15 pts) Find the Fourier series of the given f(x), which is assumed to have the period 2.

(Hint: Eigenfunctions of Fourier series are sine and cosine functions.)
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6. (25 pts) Give a suitable answer to each question:

(1) (5 pts) Find the value of 
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(2) (10 pts) Find a general solution of the following ODE only in terms of Jv. (not Yv)
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(3) (10 pts) Find the eigenvalues and eigenfunctions of the following ODE, and verify orthogonality:
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7. (25 pts) 

(1) Find the inverse of the following matrix A:
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[Note: Show all the steps for full credit]

(2) Solve the following simultaneous equations by the Gauss elimination
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8. (25 pts)

(1) The quadratic form Q is given as below:
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   The Q is also given in vector form.
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Find the symmetric matrix for C.

(2) Matrix A is given as below:
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Elastic deformation of a solid object is governed by y = Ax (i.e., affine deformation).

Find the principal direction(s) and their extension (or compression) coefficient(s).
9. (15 pts) Identify the conic section of the following quadratic form and transform it to principal axes. Show the details with including the diagonalization of coefficient matrix. What is the relationship between x and y
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You finally reach the End of the Class.
We wish you a fruitful summer vacation 
and see you all in the Fall Semester!!
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