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1. (25%) Suppose L{f(t)} = F(s) =-4 
1 

. Consider L{f(4 t)} 4n 

. What are the mand n? 
S sm 

Note: A table for some functions t(t) and their Laplace Transforms L(t). 
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2. (250/0) Please find the general solution for the first-order ODE: 

dy y x 

dx 4x 4y 

3. (250/0) Consider a vector field v(x,y,z) VI (x,y,Z)i+V2 (x,y,z)j+v3 (x,y,z)k, a scalar field 

¢(x,y,z) and the Del operator V = ai+~j+~k. Please clearly write down the expressions ax 8y oz 
of: 

a. Gradient of ¢(x,y,z) 

b. Divergence of v (x, y, z) 

c. Curl of v ( x, y, z) 

d. Laplacian of ¢(x, y, z) 

e. Laplacian of v ( x, y, z) 


Express your answers in terms of ¢, VI' VI' VI' X, y, z. 


4. (25%) Please find the eigenvalues and the eigenvectors of the matrix D: 

5 4 2]
D==4 5 2.[
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