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5. (20%) Solve the differential equation by Laplace transform.

Xy LA % S
%fép -T‘%;—%i% ‘:’it% y"+y=5(x—1) 0<x<?
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4. (20%) Find the solution of y"—4y' +3y =4, y(0)=-1, »'(0)=3.
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1. (20%) Prove or disprove the following statements in detail (do not only answer True or

False, a proof or counter example is needed):
(1) (5%)If 4 and Bare two R’matrices. (4+ B! =4 +B".

(2) (5%)IfAisan nxn orthogonal matrix, thenrank 4=n.
(3) (5%) Consider Ax=b where 4is mxn. If the rank of matrix 4 is #, then there is

a solution.

@) %)(4,2 3, (23 1) ,and (2 -5,3)" are linearly dependent.

2. (20%) In a certain town 30 percent of the married women get divorced each year and 20
percent of the single women get married each year. There are 8000 married women and
2000 single women and the total population remains constant. Find the number of married
women and single women after 5 years. What will be the long-range prospects if these

percentages of marriages and divorces continue indefinitely into the future?

3. (20%) For each matrix, find the characteristic equation, and the eigenvalues and associated
eigenvectors
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